of vision. A mass of valuable data has been accumulated and the Ministry, bv becoming acquainted with thos: areas where disease is most serious, is in a better position to advise and to urge measures of control. Further, the Ministry must lead the way, and by the recognition of those diseases most responsible for heavy losses, it will be enabled to or ·institute, policies which will le::!d to the prevention of the present appalling waste of foodstuffs.
The report for rgrg is divided into three sections, ther first being a tabulated and summarised list of the correspondents' reports on insect pests received during the year. Th: second section a complete and up-to-date hand-ltst of the authenticated fungus diseases in the country, and if expanded and elaborated would form a very useful reference book for plant-·pathologists, filling a niche at present singularly empty. The thi-rd section is a summary of meteoro-·logical data with which the incidence and spread of disease might be correlated. The report a achievement, and a fine example of the sohd work which, quietly and is carried out by this branch of the Mm1stry of Agnculture. Much credit is due to Messrs. Fryer and Cotton who in the face of not a little discouragement iack of aid, have carried this work through to such a pitch of efficiency and permanent •Value.
There are naturally many features. at .which one could cavil, but these are due pnmanly to the exigencies of the incomplete and voluntary system on which the field reporting necessarily is based, and upon the innate difficulties in the itself. _Thus whilst it is important to learn that a particular d1sease is present in certain localities on specific dates, the really important in .this connection is ·to find out what, if any, relatiOn extsts between the several outbreaks, and what relation the outbreaks bear to climatic conditions and dispersive factors. The acquiring of such knowledge, however, is a considerable piece of research, needing the whole-time services of a large personnel of highly trained investigators, and these the country does not possess, nor will it until plant disease is regarded a little more seri'ously by the university and the farming mind. Again, to learn that "Mosaic Disease is present in tomatoes grown in the open," is interesting, but one would like to know exactly what percentage of the plants are killed or sterilised by this disease, or of those in bearing what percentage of a normal yield is obtained, and what is the financial' loss incurred by the trade? The present lack of standardised criteria in loss 'estimation is very unsatisfactory. However, these are questions easy to a sk, and almost, if not quite, impossible to answer, and only slightly detract frolllj the value of this report as a foundation for epidemiological study in plant disease.
But the preparation of such a report as this has a far greater value than its local interest. Plant diseases are no respecters of diplomats or political boundaries. The disastrous spread into this country of American gooseberry mildew, or wart disease of potatoes; of citrus canker and chestnut bark disease into America; the wiping out of the coffee industry in Ceylon by the introduction of the coffee leaf disease into that island-the remembrance of these among many examples that could be quoted, should convince everyone of the critical importance of an accurate and systematic survey of plant diseases in order that undesirable aliens may be excluded, or if found to be present, crushed whilst stili limited in distribution.
The control of plant disease in our crops is .one of the most vital factors in agriculture to-day, and in the lean years to come, when every ounce o.f food will be an asset, the knowledge gathered together in such reports as this will be a very material aid in the struggle to provide the nation's sustenance. J ohs. Schmidt, was that devoted to the careful search :Of the Mediterranean and the sifting of ·the work of Grassi and Calandruccio in regard to the spawning of the eel and the murenoids.
Studies of
In the course of this work many young shore-fishes were encountered, and M. Louis Fage has given an excellent report thereon.
Some of them are common to British waters as well as to the Mediterranean, whilst others, such as Macrorhamphosus, Anthias, Callanthias, and Uranoscopus, are more characteristic of the southern waters. Though the shores of the Mediterranean are rich, thev fall far short of the plenitude and variety of the shorefishes of Japan. Of the twenty families encountered, thirteen have pelagic eggs and seven demersal. The striking changes between the adult outline and that of the young a:re well shown in such species as Macrorhamphosus scolopax, the gurnards, Serranus cabrilla, and Anthias sacer. The illustrations appear to have been made from preserv,ed specimens, and in a characteristic form .like the grey g:urnard in ·its early stage the pectorals fall short of the actual proportions (cf. Prof. Prince's figure from life, Trans. Roy. Soc. Edin., vol. XXXV., pl. xvii., Fig. s) .
Perhaps the most interesting part of M. Fage's memoir is the introduction, in which he discusses the problems connected with the reproduction of the Teleosteans. Amongst other features, he believes with Giard that the embryology is c_ ondensed as we advance to the north, yet that the pelagic embryos are specially adapted to the colder Thus, taking the genera Sebastes and Scorprena, the latter having two subgenera, Belicolenus and Scorprena, it is found that Sebastes marinus is rare south of the Faroes, and is viviparous. The widely distributed Helicolenus dactylopteris, Delar., reproduces in winter in northern waters, and the larvre agree with those of other Scorprenidre. On the other hand, Scorpaena porcus and S. scropha in the southern waters are developed in summer, and their early pelagic stages have enormous pectorals for sustaining them. The larval stages of some of the fishes from southern waters are prolonged, e.g. Arnoglossus laterna, Will., as shown by Dr. H. M. Kyle, undergoes metamorphosis in northern water when 16 mm. long, but in the Bay of Biscay when 26-30 mm. in length.
M. Fage-attributes the wide distribution of the young forms of certain shore-frequenting species to the cyclonic currents of the Mediterranean; but he has to except the young of the genus Callionymus. A wider view of the subject, however, creates doubt as to the general applicability of such an explanation. In connection with the adaptations of the larvre he forms two groups (after Do11o), viz. the nectique and the plantique.
The slow forms, especially the benthal, develop organs for maintaining equilibrium in the plankton, such as long ventral or pectoral fins or elongated dorsal fins, but the author does not allude to the slow lumpsucker, which has none of these characteristics.
Lastly, M. Fage refers to positive and negative heliotropism in the larvre, the former being illustrated by the capture of the young Capros aper much nearer the surface by day than by night, and the latter by the passage of Paracentropristis hepatt's from considerable depths by day to a more superficial area by night. The study of this subject, however, is still in its infancy. Many other interesting features are instanced by the author, whose memoir forms an important contribution to the subject of the larval forms of shorefishes.
W. C. M.
The Lac and Shellat Industry in India. 1
By DR. A. D. IMMS.
A T the present time India holds what is virtually a monopoly of lac production, and no satisfactory substitute has yet appeared on the world's markets. This monopoly cannot, however, be regarded as a sinecure; other countries are likely to be found suitable for lac cultivation, and the present high value of lac and its importance to many Western industries render it urgent that the production of this substance should be encouraged along improved scientific and economic lines. The propagation of lac is still very carelessly carried out, and its methods of collection need much improvement. The crop varies from year to year, prices fluctuate seasonally, and there is much injurious market speculation. The bulk of the world's lac comes from Chota Nagpur, Orissa, the north-eastern half of the Central Provinces, some western districts of Bengal, and from part of the Mirzapur district of the United Provinces. Out of the ninety or more trees which have been recorded as hosts for the lac insect (Tachardia lacca), the most important include Schleicheria trijuga, Butea frondosa, Zizyphus jujuba and xylopyrus, together with species of Acacia, Ficus, etc. These plants contain' much gummy or resinous matter or are rich in latex.
The problems concerning lac production are manifold, and may be roughly divided into (1) botanical, (2) entomological, (3) chemical, (4) cultural, and (5) technological. On the botanical side we need more especially to determine the optimum conditions which conduce to the food-plants yielding a heavy crop of lac. It also needs to be ascertained how far it is possible bv cultural treatment to stimulate the pla nt's production of those substances which are utilised bv the insect in lac secretion. On the entomological side the most important problem is to deal with the enormous number of parasitic and other insects which annually destroy a prodigious amount of lac, either directly or indirectly. It is extremely unlikely that any marked imp'rovement in lac culture will result until this complex problem has been thoroughly gone into. On the chemical side we need to know what plant substances are essential as food or raw material for the lac insect. Once the biochemistry of this problem is understood, it will pave the way for a better understanding of the requirements of the insect and open up a whole field of research into the cultural conditions necessary.
Under the latter heading are many other problems.
